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l_i V 


Planning 4- Scheduling for 

construction projects 


Work breakdown structure (W.B.S) : 


^ <sjj. a -ftUiViA C> ^ j^)jauJl ^)-aJ l * (j-* 1 ^ r -J A ^ A ■■ ‘' Q *' 


Example : 


tilli i CLiltjll j J l) jVli ^ ^ CIiLuiLujVI 4 1 u ^ ^ lLA * A (J-aC> ^llLa (J jl Li& 

-aJj S ; 5-k-aIl (J Ijji^ajil j dA JJ^** 1 ** 1 ^ (jLaC- l (JlLa ^ j^juLail A a A^Aa 


V jljj’l 3 j (S±J jjJ <>» 


1- Bar chart . 

2- Precedence diagram . 

3- Arrow diagram . 


precedence diagram (Network} 


1- Finish to start : 


A 

F.S 

/ \ 

D 

r\ 

v > 


D 

^ J 

to start : 


>1 


f \ 

A 


B 

tr 

s.s 



3- Start to finish : 


A 


f \ 

B 

L_ 

S.F 

L — ^ } 


4- finish to finish : 


( \ 


f \ 

A 


B 

L J 


J 


: <*^a ljxj VjS 

A Anil 13] V] B Anil |jln (jl i^\ 

A Anil Iaj 131 VI B Anil Iau <jl l $\ 

A Anil Iaj 131 V] B Anil ^ ^ " <jl 

A nil I jj Vj B nil (jl 


F.F 


Total float 

X\\W 

ijh u' UJ^ J 

T.F = L.S - E.S 
= L.F-E.F 


Early start 


^ y c 0 \ *A*o 

4iV J&+& c* 0 AAJ (J^l 

(3 jS3 4 Ajljo 

£\ Jc Juc** am 

. aU 


1 

T E / EE, 

r 




-E.S 


E.F 


aIjII ^juj! 


L.S 

Duration 

— 1— 

L.F 


(J J«lajl aUa*-a <jj^ J 4 Sjj 3 jA 

Ab (J£l 

Dur. = L.F - L.S 
= E.F-E.S 


... Joj JSJ i&b jj<j ■ ■■ JLwJI lb 

4 


Free float 

Ia^^Ajj (j' bbil ^ ^ajouJI A_iLo^]| 03^ 

. LS^ 11 J >A l> L?l o' 0j J 


Early finish 

. JjwJl Ijjfc 4j ^JLJ t y\ 


Critical path : 


d)^_) _^A j i A^jjaJl ^3 ^Luia ^jA 

ajjj Risk _SI jl J) dlb jil 4 Critical path ^ j^i ^Ua J ^ 

. Jijjj V Total float jl JSl Free float li^jb 



E.F lUc. ^jj 

Lag : 

^ j^Ul Cll3 Ij]( (JiLa <^£3 t (jj.iij dw <^A 

<aL Alill <Jj 3 4j jaII c^Iuloj C5^ 



+ 3 -r 






.. J&i £jj^t jl 

E.S lUc. ^jj 
E.F lW- fjj l>p^ 


Overlap : 


Alijj ^jl l^2J3 i )ax i ^3 4ac.^) 1I ^3 c£llj j 

' 4 l & <1aj]| 

-3 , 






Example : 


1 - Draw the given precedence diagram . 

2- Calculate total float & free float for all activities . 

3- Determine the critical path . E s 


E.F 


Activity 

Duration (week) 

Predecessor 
(depend on) 

Relation 

A 

2 

— 

F.S 

B 

3 

A F.S 

C 

6 

A F.S 

D 

5 

A F.S 

E 

1 B & C F.S 






L.S 


Duration 


(J£jua]| IS& (jLaj -A ^ aS>j juj ^ jaim 

j oUaxAl! c t n»^k ^ in Jau jj 

^ jii Aij j jLftjc-i 


L.F 


yso 
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: f jaau i l ) Jj-iaJl Cy* 

E.S = 0 & Dur. =2 so E.Fa = 0+2=2 juu j a^»j v j :ni !i$l nsli ^ j j* j 2 <t Duration A A 1 * 

<^njl A Anil jji AAjLuJI A j-»a‘<ll La£ j A Anil (^njl lil V] B Anil I An ^jl tillgl 4 F.S AjjVjtll j 4 A Anil ^Ic. Aaiju <J jAaJl B Anil* 

E.Fb — 2 + 3 — 5 o\* j 3 <_£j^ B Anil Durotion ji ^1^* ^ <jl£ j 4 A Anil E.Fy-A B Anil E.S o\& g^ulL j ‘E.F — 2Ak. 

5 (_^jLaiiC Anil DurOtiOn (jl j 4 A Anil (^njl lil V] I An ^jl 4jVE.Sc = 2 <^H-^ll-J J 4 A Anil ^gJc-UiajI A/nau 3 jAaJl C_Anll* 

E.Fc = 6 + 2 = 8 <*P^ 

5 Lg jLun D Anil DUTOtiOn (jl ^^Jaxn j 4 A Anil ^^njl li] V] lAn ^jl 4 jV E.Sd = 2 UJ^ <^llnll-J J 4 A Anil ^lf-K >>jl A<nju 3 jAaJl Q Anil* 

E.Fd = 5 + 2 = 7 

^gVn B Anil ^jli aIjUjoII JaUnll ^ <jLuo^. ^sJ L»£ j 4 Una B &. C Anil I A] V) 1 ajj (jl ^UlU j 4 B & C (j^Anll (JjAaJl E Anil* 

E.Fe= 1 + 8 = 9 u!^ gy^W jDuration = lCnl£j ^llill £j^VI Ua*j 1ajj E Ai^l jli till^ 4 £-nLJ 8 C ‘ £+M 5 

^gnn E) Anil E)j-S AAjI-uJI -latfljll ^ AjLna. La£ j 4 Una D &. E Anil ^^nl li] V) lAn (jl J 4 D &. E LS^ 0 +*-“4 (JjAaJl L>° F Anil** 

E.Ff =6 + 9=1 Sjjli JUlb jDuration = 6 < «— ^ lSI£j 4 ^jujUII ^ ^jAmVl c^A) I-®asu lAn F Anil ejI-3 <^11a1 4 ^nlxul 9 E Anil l-Ain 4 ^nl J 7 


. 15 <>j l>^ 2 +^-^ J c 15 •**-} (^4^^ ^ 


F iLH jA j iL jli J 
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dil jL»a.\1 ^k 4_Lldiluil L « j& j L.S St L.F ^d <jVl j E.S & E.F ^»d <J jj^aaJI IdJaluil 


qAXL j i a_K ^ jjAaII t_a ^juj ajV No float ddl IS& ^k aj ^ jajola jjdij lilliA ^UILj j Critical <jjSj j^dVl ddl* 

L.Ff = E.Ff = 15 jli 

L.Ff - Duration of F = L.Sf =15-6 = 9 < F dill L.S <*d ddsdl jtunll Jj j^ll jVl ^>d* 

L.F For D & E = L.Sf = 9 j ^Laull ^11 ^jj^jll ^jV! c^l^dij Id l L<d j D & E (jjddl O -0 cJS Ad*d F dill* 

L.Sd =9-5 = 4 JLHU j L.F - Duration = L.S aJUII *hUil! <> E & D ujddt JSi L.S oVl £ * 

L.Se = 9-8 = 1 

L.F For B & C = L.Se = 8 ^JLillj ^ ^Laull ^Jl ^j-i^ull ^jVI Liil j B & C (jjdill ^ic. Addd E dill* 

L.Sb =8-3 = 5 JtilL? j L.F - Duration = L.S ajM ;Lbl*dll ^ B & C jjddl JS1 L.S jVl c_±u^j £ * 

L.Se = 8-6 = 2 


L.F For A (jjSii j Ai^liill j jdll (Jjj ^ L.S— 1 A-ad jd^al Sdl ^d ^LilL j B & C & D jjdll A_ilc. Ad*J (_^S1I j A dull 1 jjdj* 

L.Fa - Duration of A = L.Sf =2-2 = 0 ^JUKL.S For A Jc. ^ 


r 


E.Fa = E.S Of b , c & d 

A Ajjil ^£jjj LaJ*j B , C & D j lAlj*_a j 



T.F ( Total float ) 

T.F = L.S - E.S = L.F - E.S 

a||a a||a ^ 

F.F ( Free float ) 

iLli E.F - Hj ^SfE.S 


3/3 


0/0 


Ex : E.Sb - E.Fa 


E.Se-E.Fb 


9 


Critical path 
ACEF 


o/o 



> 


E.Se = The biggest E.F of B & C 
B &. C LoJbu V] I*ijj <jl E -Hall (jl l&U*-a j 






